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©  Improved  paging  arrangement. 
A  paging  terminal  is  provided  with  voice  recognition 

equipment,  voice  answering  equipment,  and  voice  generat- 
ing  equipment  which  permit  the  terminal  to  receive  spoken 
digits  and  words,  and  page  a  selected  paging  receiver  to 
cause  the  receiver  to  visually  display  a  caller's  telephone 
number.  The  equipment  permits  the  caller  to  vocally  speak 
the  paging  receiver  number  and  his  telephone  number,  to 
have  these  spoken  numbers  verified,  and  thereby  eliminate 
the  need  for  the  caller  to  dial  a  large  number  of  digits.  This 
makes  paging  more  rapid  and  accurate. 



This  i n v e n t i o n   r e l a t e s   to   a  p a g i n g   a r r a n g e m e n t ,   a n d  

p a r t i c u l a r l y   to   a  p a g i n g   a r r a n g e m e n t   t h a t   r e s p o n d s   t o  

v o i c e   commands   f rom  a  p e r s o n   or   c a l l e r   to   c a u s e   a  p a g i n g  

r e c e i v e r   to   p r o v i d e   a  v i s u a l   d i s p l a y .  

In  p r e s e n t   r a d i o   p a g i n g   s y s t e m s ,   a  v i s u a l   d i s p l a y   f o r  

t h e   p a g i n g   r e c e i v e r   i s   d e s i r a b l e   to   i n f o r m   t he   p e r s o n   b e i n g  

p a g e d   of  t h e   t e l e p h o n e   n u m b e r   of  t h e   p e r s o n   or  c a l l e r   m a k i n g  

t h e   p a g e .   Such   a  v i s u a l   d i s p l a y   e n a b l e s   t h e   p a g e d   p e r s o n   t o  

c a l l   t h e   c a l l e r   d i r e c t l y ,   t h u s   s a v i n g   t i m e ;   or  e n a b l e s   t h e  

p a g e d   p e r s o n   to   d e c i d e   w h e t h e r   to   c a l l   t h e   c a l l e r   a t   o n c e   o r  

a t   a  l a t e r   and  more   c o n v e n i e n t   t i m e .   In  t h e s e   p r e s e n t   r a d i o  

p a g i n g   s y s t e m s ,   t h e   v i s u a l   d i s p l a y   r e q u i r e s   t h a t   t h e   c a l l e r  

d i a l   e x t r a   d i g i t s ,   a  f u n c t i o n   t h a t   r e q u i r e s   a  r e l a t i v e l y  

l o n g   t i m e   or  t h a t   e x c e e d s   t h e   d i a l i n g   c a p a b i l i t i e s   of  m o s t  

t e l e p h o n e   s y s t e m s .  

This  i n v e n t i o n  

provides  paging  arrangement  t h a t   r e s p o n d s   to   s p o k e n   d i g i t s  

f o r   c a u s i n g   a  p a g i n g   r e c e i v e r   to   p r o v i d e   a  v i s u a l   d i s p l a y   o f  

t h o s e   d i g i t s .  



In  one  form  t h e  

p a g i n g   a r r a n g e m e n t   r e s p o n d s   t o   s p o k e n   d i g i t s  

t o   p a g e   t h e   d e s i r e d   p a g i n g   r e c e i v e r ,   and  t h a t   f u r t h e r  

r e s p o n d s   to   s p o k e n   d i g i t s   t o   c a u s e   t h e  p a g i n g   r e c e i v e r   t o  

v i s u a l l y   d i s p l a y   t h e   n u m b e r   of  t h e   c a l l e r   or  p e r s o n   m a k i n g  

t h e   P a q e .  

According  to  another   f e a t u r e   of  the  i n v e n t i o n ,   there  is  provided  a  new 
a n d  

i m p r o v e d   p a g i n g   a r r a n g e m e n t   t h a t   r e q u i r e s   t h e   c a l l e r   to   d i a l  

o n l y   t h e   n u m b e r   of  t h e   p a g i n g   t e r m i n a l ,   and  t h a t   t h e r e a f t e r  

p e r m i t s   t h e   c a l l e r   to   v o c a l l y   p r o v i d e   t h e   p a g i n g   n u m b e r   o f  

t h e   p e r s o n   b e i n g   p a g e d   and  t h e   t e l e p h o n e   n u m b e r   of  t h e  

c a l l e r   m a k i n g   t h e   p a g e .  

B r i e f l y ,   t h e s e   and  o t h e r  f e a t u r e s   a r e  a c h i e v e d   in   a c c o r -  

d a n c e   w i t h   the  i n v e n t i o n   by  a  p a g i n g   a r r a n g e m e n t   or  t e r m i n a l  

h a v i n g   t e l e p h o n e   e q u i p m e n t   f o r   h a n d l i n g   c a l l s ,   and  r a d i o  

t r a n s m i t t i n g   e q u i p m e n t   f o r   t r a n s m i t t i n g   p a g e s   t o   p a g i n g  

r e c e i v e r s .   V o i c e   r e c o g n i t i o n   e q u i p m e n t   i s   c o u p l e d   to   t h e  

t e l e p h o n e   e q u i p m e n t   f o r   c o n v e r t i n g   s p o k e n   d i g i t s   or  w o r d s  

i n t o   r e s p e c t i v e   s t a n d a r d   e l e c t r i c a l   s i g n a l s .   V o i c e   a n s w e r -  

i ng   and  g e n e r a t i n g   e q u i p m e n t   i s   a l s o   c o u p l e d   to   t h e   t e l e -  

p h o n e   e q u i p m e n t   f o r   c o n v e r t i n g   s t a n d a r d   e l e c t r i c a l   s i g n a l s  

i n t o   r e s p e c t i v e   s p o k e n   d i g i t s   or   w o r d s .   C o n t r o l   e q u i p m e n t  

i s   p r o v i d e d   f o r   c a u s i n g   t h e  v o i c e   a n s w e r i n g   and  g e n e r a t i n g  

e q u i p m e n t   to   a c k n o w l e d g e   a  t e l e p h o n e   c a l l ,   and  to   r e p e a t  

b a c k   t h e   d i g i t s   v o c a l l y   to   a  c a l l e r   u n t i l   t h e   c a l l e r   a c k n o w -  

l e d g e s   or  v e r i f i e s   t h a t   h i s   s p o k e n   d i g i t s   a r e   c o r r e c t l y  

r e p e a t e d   b a c k   by  t h e   v o i c e   g e n e r a t i n g   e q u i p m e n t .   T h e r e -  

a f t e r ,   t h e   v e r i f i e d   e l e c t r i c a l   s i g n a l s   c o r r e s p o n d i n g   to   t h e  

n u m b e r   of  t h e   p a g i n g   r e c e i v e r   and  t h e  c a l l e r ' s   n u m b e r   a r e  



t r a n s m i t t e d   t o   t h e   p a g i n g   r e c e i v e r   w h i c h   i s   a c t i v a t e d   t o  

i n d i c a t e ,   p r e f e r a b l y   v i s u a l l y ,   t h e   n u m b e r   of  t h e   c a l l e r .  

The  r e c e i v e r   u s e r   can   t h e n   a c t   on  t h e   i n f o r m a t i o n   a s  

d e s i r e d .  

The  i n v e n t i o n ,   t o -  

g e t h e r   w i t h   f u r t h e r   f e a tu r e s   and  a d v a n t a g e s ,   may  be  b e t t e r  

u n d e r s t o o d   f rom  t h e   f o l l o w i n g   d e s c r i p t i o n   g i v e n   in  c o n -  

n e c t i o n   w i t h   t h e   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

FIGURE  1  shows  a  b l o c k   d i a g r a m   of  a  p r e f e r r e d   p a g i n g  

a r r a n g e m e n t   in  a c c o r d a n c e   w i t h  t h e   i n v e n t i o n :   a n d  

FIGURE  2  shows  a  l o g i c   f l o w   d i a g r a m   i l l u s t r a t i n g   t h e  

o p e r a t i o n a l   s e q u e n c e   of  t h e  a r r a n g e m e n t   of  FIGURE  1 .  

FIGURE  I  shows  a  p a g i n g   t e r m i n a l   or  a r r a n g e m e n t   i n  

a c c o r d a n c e   w i t h   the  i n v e n t i o n .   As  known  in  t h e   a r t ,   s u c h   a  

t e r m i n a l , i n c l u d e s   one  or  more   f o u r - w i r e   t o   t w o - w i r e   h y b r i d s  

10  e a c h   h a v i n g   i t s   t w o - w i r e   s i d e   c o n n e c t e d   to   a  r e s p e c t i v e  

t e l e p h o n e   l i n e   or   t r u n k .   The  t e l e p h o n e   l i n e   is   u s u a l l y   p a r t  

of  a  p u b l i c   t e l e p h o n e   s y s t e m ,   b u t   i t   may  a l s o   be  a  p r i v a t e  

s y s t e m .   The  f o u r - w i r e   o u t p u t   s i d e   of  t h e   h y b r i d   10  i s  

c o n n e c t e d   to   t h e   i n p u t   of  v o i c e   r e c o g n i t i o n   e q u i p m e n t   VRE.  

The  f o u r - w i r e   i n p u t   s i d e . o f   t h e   h y b r i d   10  i s   c o n n e c t e d   t o  

t h e   o u t p u t   of  v o i c e   a n s w e r i n g   e q u i p m e n t   VAE  and  to   t h e  

o u t p u t   of  v o i c e   g e n e r a t i n g   e q u i p m e n t   VGE.  T h e s e   t h r e e  

e q u i p m e n t s   VRE,  VAE,  and  VGE  a r e   known  in  t h e   a r t .   T h e  

v o i c e   r e c o g n i t i o n   e q u i p m e n t   VRE  i s   d e s i g n e d   to   r e s p o n d   t o  

t h e   r e l a t i v e l y   c o m p l e x   e l e c t r i c a l   s i g n a l s   ( p r o d u c e d   by  a  



t r a n s d u c e r   s u c h   as  t h e   t e l e p h o n e   m o u t h p i e c e )   r e p r e s e n t i n g  

s p o k e n   w o r d s   or  d i g i t s ,   and  t o   c o n v e r t   t h e s e   c o m p l e x   s i g n a l s  

i n t o   s t a n d a r d   s i g n a l s ,   e a c h   of  w h i c h   i s   d i f f e r e n t  a n d  

r e p r e s e n t s   a  p a r t i c u l a r   word   or  d i g i t .   Fo r   e x a m p l e ,   in   a  

b i n a r y   d e v i c e ,   t h e s e   c o n v e r s i o n s   c o u l d   be  as  f o l l o w s :  

The  v o i c e   a n s w e r i n g   e q u i p m e n t   VAE  t y p i c a l l y   i n c l u d e s   a  

n u m b e r   of  s e l e c t e d   r e c o r d e d   v o i c e   m e s s a g e s   w h i c h ,   w h e n  

p l a y e d ,   p r o d u c e   t h e   c o m p l e x   e l e c t r i c a l   s i g n a l s   r e p r e s e n t i n g  

t h o s e   r e c o r d e d   m e s s a g e .   The  v o i c e   g e n e r a t i n g   e q u i p m e n t   VGE 

is   d e s i g n e d   to   r e s p o n d   to   s t a n d a r d   s i g n a l s   ( s u c h   as  t h o s e   i n  

t h e   t a b l e   a b o v e )   and  p r o d u c e   t h e   c o m p l e x   e l e c t r i c a l   s i g n a l s  

r e p r e s e n t i n g   c o r r e s p o n d i n g   d i g i t s   or  w o r d s .   T h e s e   c o m p l e x  

e l e c t r i c a l   s i g n a l s ,   when  a p p l i e d   to   an  a p p r o p r i a t e   t r a n s -  

d u c e r   s u c h   as  a  t e l e p h o n e   e a r p i e c e ,   c a u s e   s o u n d   w a v e s  

r e p r e s e n t i n g   t h e   s p o k e n   word   or  d i g i t   to   be  p r o d u c e d .   T h e  

v o i c e   r e c o g n i t i o n   e q u i p m e n t   VRE  and  t h e   v o i c e   g e n e r a t i n g  

e q u i p m e n t   VGE  a r e   known  in  t h e   a r t .   One  e x a m p l e   of  s u c h   a r t  



i s   shown  in  U.S .   P a t e n t   3 , 4 7 0 , 3 2 1   i s s u e d   to   W.C.  D e r s c h   on  

S e p t e m b e r   30,  1969 .   L i k e w i s e ,   t he   v o i c e   a n s w e r i n g   e q u i p m e n t  

VAE  is   known  in  t h e   a r t ,   and  is   f r e q u e n t l y   u s e d   in  t e l e p h o n e  

a n s w e r i n g   s e r v i c e s   a l r e a d y   in  e x i s t e n c e .   H e n c e ,   no  f u r t h e r  

e x p l a n a t i o n   is  b e l i e v e d   n e c e s s a r y   f o r   t h e s e   e q u i p m e n t s .  

T h e  t e r m i n a l   i n c l u d e s   c o n t r o l   e q u i p m e n t   14  i n d i c a t e d   b y  
t h e   d a s h e d   l i n e   r e c t a n g l e .   T h i s   e q u i p m e n t   14  i n c l u d e s   a  

c o m p u t e r   12  h a v i n g   i n p u t s   c o n n e c t e d   to   t h e   v o i c e   r e c o g n i t i o n  

e q u i p m e n t   VRE  o u t p u t   and  to   t h e   h y b r i d   10  o u t p u t .   O u t p u t s  
f rom  t h e   c o m p u t e r   12  a r e   c o n n e c t e d   to  t h e   c o n t r o l   i n p u t s   o f  

t h e   t h r e e   e q u i p m e n t s   VRE,  VAE,  and  VGE,  and  a l s o   to   a  
s to rage   unit   16.  The  computer  12  may  be  aknown  device  a r r a n g e d  

and  p r o g r a m m e d   to  r e s p o n d   to   c e r t a i n   s t a n d a r d   s i g n a l s   f r o m  

t h e   h y b r i d   12  and  t h e   v o i c e   r e c o g n i t i o n   e q u i p m e n t   VRE,  a n d  

c a u s e   a p p r o p r i a t e   o p e r a t i o n   or  f u n c t i o n i n g   of  t h e   v o i c e  

a n s w e r i n g   e q u i p m e n t   VAE,  and  a l s o   t h e   v o i c e   g e n e r a t i n g  

e q u i p m e n t   VGE.  In  p a r t i c u l a r ,   t h e   c o m p u t e r   12  r e s p o n d s   t o  

r i n g i n g   s i g n a l s   and  to   s t a n d a r d   s i g n a l s   r e p r e s e n t i n g   t h e  

s p o k e n   w o r d s   " y e s "   or  " n o " ,   and  c a u s e s   t h e   v o i c e   a n s w e r i n g  

e q u i p m e n t   VAE  to  p r o v i d e   p r e d e t e r m i n e d   s p o k e n   m e s s a g e s .  

L i k e w i s e ,   t h e   c o m p u t e r   12  r e s p o n d s   to   s t a n d a r d   s i g n a l s  

r e p r e s e n t i n g   d i g i t s ,   and  c a u s e s   t h e   v o i c e   g e n e r a t i n g   e q u i p -  

men t   VGE  to  p r o v i d e   p r e d e t e r m i n e d   s p o k e n   d i g i t s .   T h e  

c o m p u t e r   12  a l s o   s t o r e s   and  e r a s e s   t h e   s t a n d a r d   e l e c t r i c a l  

s i g n a l s   f rom  t he   v o i c e   r e c o g n i t i o n   e q u i p m e n t   VRE  in  t h e  

s t o r a g e   16.  The  o u t p u t   of  t h e   s torage   unit   16  is  appl ied   to  a 

r a d i o   t r a n s m i t t e r   18  w h i c h ,   on  a c t i v a t i o n ,   t r a n s m i t s   t h e  

s t o r e d   e l e c t r i c a l   s i g n a l s   to   p a g i n g   r e c e i v e r s   ( w h i c h   a r e  

p r e f e r a b l y   of  t he   d i s p l a y   t y p e l .   As  is   t y p i c a l   in  a  p a g i n g  

s y s t e m ,   t h e s e   s t a n d a r d   s i g n a l s   p r e f e r a b l y   a c t i v a t e   o n l y   o n e  



p a g e r .   In  a c c o r d a n c e   w i t h   t h e  i n v e n t i o n ,   t h e s e   s i g n a l s   a r e  

u t i l i z e d   by  t h e   d i s p l a y   p a g e r   to   p r o v i d e   a  v i s u a l   d i s p l a y   o f  

t h e   n u m b e r   of  t h e   p e r s o n   m a k i n g   t h e   p a g i n g   c a l l .   T h i s  

n u m b e r   d i s p l a y   i s   v e r y   u s e f u l   to   a  p e r s o n   c a r r y i n g   t h e  

p a g e r ,   s i n c e   t h a t   p e r s o n   w i l l   t h e n   know  who  c a l l e d   h i m ,   a n d  

can  d e c i d e   w h e t h e r   to   c a l l   b a c k   q u i c k l y   o r  a t   some  l a t e r   a n d  

more  c o n v e n i e n t   t i m e .  

As  w i l l   be  a p p r e c i a t e d   by  p e r s o n s  s k i l l e d   in  t h e   a r t ,  

my  c o n t r o l   e q u i p m e n t   14,  i n c l u d i n g   t h e   c o m p u t e r   12  a n d  

s t o r a g e   16,  may  s e r v e   a  n u m b e r   o f  t e r m i n a l s .   T h i s   i s  

b e c a u s e   v o i c e   r e c o g n i z i n g ,   v o i c e   a n s w e r i n g ,   and  v o i c e   g e n -  

e r a t i n g   r e q u i r e   a  r e l a t i v e l y - l o n g   p e r i o d   of  t i m e ,   w h e r e a s  

t h e   s p e e d   and  c a p a b i l i t y   of  t h e   c o m p u t e r   12  a n d  t h e   s t o r a g e  u n i t  
16  a r e   s u f f i c i e n t l y   g r e a t   to   o p e r a t e   w i t h   and  s e r v e   a  

p l u r a l i t y   of   v o i c e   r e c o g n i t i o n ,   a n s w e r i n g ,   and  g e n e r a t i n g  

e q u i p m e n t s .   I  h a v e   shown  o n l y   one  s e t   of  s u c h  e q u i p m e n t s   t o  

keep   t h e   d i a g r a m   of   FIGURE  1  r e l a t i v e l y   s i m p l e .  

The  o p e r a t i o n   o f  the   t e r m i n a l   of  FIGURE  1  i s   e x p l a i n e d  

in  c o n n e c t i o n   w i t h   FIGURES  2A  and  2B  w h i c h   a r e   t o   be  c o n -  

s i d e r e d   as  j o i n e d   t o g e t h e r   a t   t h e   b o t t o m  o f   FIGURE  2A  a n d  

t he   t o p   of  FIGURE  2B.  In  t h i s   e x p l a n a t i o n ,   i t  i s   a s s u m e d  

t h a t   a  c a l l e r   in   one  l o c a t i o n   or  a r e a   code   w i s h e s   t o   p a g e   a  

p a r t y   in  a n o t h e r   l o c a t i o n   or  a r e a   c o d e .   I t  i s   a l s o   a s s u m e d  

t h a t   t h e   p a g i n g   s y s t e m   in  u se   has   a  t o t a l   of   f i v e   n u m b e r s   o r  

d i g i t s .   T h u s ,   in   e x i s t i n g   t e l e p h o n e   s y s t e m s   and  p a g i n g  

s y s t e m s ,   t h i s   w o u l d   r e q u i r e   a  c a l l e r   to   f i r s t   d i a l   t e n  

n u m b e r s   to   r e a c h   t h e   p a g i n g   t e r m i n a l   in  t h e   d e s i r e d   a r e a  

c o d e ,   t h e n   d i a l   f i v e   n u m b e r s   f o r   t h e   p a r t i c u l a r   p a g e r  
r e c e i v e r   to   be  r e a c h e d ,   and  t h e n   d i a l   10  more  n u m b e r s   g i v i n g  

t h e   c a l l e r ' s   a r e a   code   and  t e l e p h o n e  n u m b e r .   T h i s   i s   a  



t o t a l   of  25  n u m b e r s   or  d i g i t s ,   and  i t   i s   r e a d i l y   a p p a r e n t  

t h a t   i t   w o u l d   be  e a s y   to   make  a  m i s t a k e   in  d i a l i n g   so  m a n y  

d i g i t s .   T h i s   l a r g e   n u m b e r   of  d i g i t s   a l s o   e x c e e d s   t h e  

d i a l i n g   c a p a b i l i t y   of  m o s t   t e l e p h o n e   s y s t e m s .   In  a c c o r d a n c e  

w i t h   the  i n v e n t i o n ,   the  d i a l i ng   of  the  pager  number,  and  t h e  

c a l l e r ' s   area  code  and  t e lephone   number,  are  e l i m i n a t e d ,  

t h u s   l e a v i n g   o n l y   10  n u m b e r s   to   be  d i a l e d   to   r e a c h   t h e  

t e r m i n a l .   And  t h e   c a l l e r   w i l l   be  a s s u r e d   t h a t   he  has   d i a l e d  

t h o s e   10  n u m b e r s   c o r r e c t l y ,   s i n c e   he  s h o u l d   r e a c h   t h e   d e -  

s i r e d   and  s e l e c t e d   p a g i n g   t e r m i n a .  

As  i n d i c a t e d   a t   t h e  t o p   of  FIGURE  2A,  t h e   c a l l e r   f i r s t  

d i a l s   t h e   10  d i g i t s   of  t h e   d e s i r e d   p a g i n g   t e r m i n a l .   T h e  

h y b r i d   10  of  FIGURE  1  s u p p l i e s   t h e   r i n g i n g   s i g n a l   to   t h e  

c o m p u t e r   12  to   s t a r t   t h e   c o n t r o l   e q u i p m e n t   14.  Upon  s t a r t ,  

t h e   c o m p u t e r   12  p r o v i d e s   a  s i g n a l   to   t h e   v o i c e   a n s w e r i n g  

e q u i p m e n t   VAE  to   c a u s e   t h a t   e q u i p m e n t   to   a n s w e r   and  t r a n s -  

m i t ,   as  e l e c t r i c a l   s i g n a l s ,   t h e   m e s s a g e :   " P a g e r   n u m b e r  

p l e a s e " .   The  c a l l e r   t h e n   r e s p o n d s   by  s a y i n g   t h e   d e s i r e d  

p a g e r   n u m b e r ,   f o r   e x a m p l e   f i v e ,   s i x ,   o n e ,   s e v e n ,   e i g h t .   As  

t h i s   n u m b e r   i s   s p o k e n ,   t h e   v o i c e   r e c o g n i t i o n   e q u i p m e n t   VRE 

p r o d u c e s   a p p r o p r i a t e   s t a n d a r d   e l e c t r i c a l   s i g n a l s   i n d i c a t i v e  

of  t h o s e   f i v e   d i g i t s   5 6 1 7 8 .   In  t h e   b i n a r y   code   e x a m p l e  

g i v e n ,   t h i s   w o u l d   be  t h e   b i n a r y   p u l s e s   0101  f o r   f i v e ,   0 1 1 0  

f o r   s i x ,   0001  f o r   o n e ,   0111  f o r   s e v e n   and  1000  fo r   e i g h t .  

I f   t h e   v o i c e   r e c o g n i t i o n   e q u i p m e n t   VRE  f a i l s   to   r e c o g n i z e  

t h e   s p o k e n   d i g i t s ,   t h e   c o m p u t e r   12  c a u s e s   t h e   v o i c e   a n s w e r -  

i ng   e q u i p m e n t   VAE  to  s a y :   " P l e a s e   r e p e a t   t h e   p a g e r   n u m b e r . "  

T h i s   may  be  r e p e a t e d   s e v e r a l   t i m e s ,   and  i f   no  r e c o g n i t i o n   i s  

a c h i e v e d ,   t h e   t e r m i n a l   may  be  d i s c o n n e c t e d   f rom  t h e   l i n e .  

I f   t h e   v o i c e   r e c o g n i t i o n   e q u i p m e n t   VRE  d o e s   r e c o g n i z e   t h e  



s p o k e n   d i g i t s ,   t h e   c o m p u t e r   12  s t o r e s   t h e   p u l s e s   in  t h e  

s to rage   unit   16.  Af ter   the  pulses   for  these  f ive  numbers  a r e  

s t o r e d ,   t h e   c o m p u t e r   12  c a u s e s   t h e   v o i c e   a n s w e r i n g   e q u i p m e n t  

VAE  to   s a y ;   "I  am  p a g i n g " ,   t h e n   c a u s e s   t h e   v o i c e   g e n e r a t i n g  

e q u i p m e n t   VGE  to   s a y :   " f i v e ,   s i x ,   o n e ,   s e v e n ,   e i g h t " ,   a n d  

t h e n   c a u s e s   t h e   v o i c e   a n s w e r i n g   e q u i p m e n t   VAE  to   s a y :   " I s  

t h a t   c o r r e c t ? "   I f   t h e   c a l l e r   r e s p o n d s   " n o " ,   t h e   v o i c e  

r e c o g n i t i o n   e q u i p m e n t  p r o d u c e s   t h e   p u l s e s   1011  w h i c h   c a u s e  

t h e   c o m p u t e r   12  t o   e r a s e   t h e   n u m b e r  i n   the  s to rage   unit   16,  ana 

a l s o   c a u s e s   t h e   v o i c e   a n s w e r i n g   e q u i p m e n t   VAE  to  s a y :  
" P l e a s e   r e p e a t   p a g e r   n u m b e r . "   I f   t h e   p a g e r   n u m b e r   is   n o t  

r e c o g n i z e d   a f t e r   a  s e l e c t e d   n u m b e r   of  t i m e s ,   t h e   t e r m i n a l  

may  be  d i s c o n n e c t e d   f r o m   t h e   l i n e .  

I f   a f t e r   t h e   e q u i p m e n t   s a y s :   "I  am  p a g i n g   f i v e ,   s i x ,  

o n e ,   s e v e n ,   e i g h t .   Is   t h a t   c o r r e c t ? "   t h e  c a l l e r   v e r i f i e s   b y  

r e s p o n d i n g   " y e s " ,   t h e   v o i c e   r e c o g n i t i o n   e q u i p m e n t   VRE 

p r o d u c e s   t h e   p u l s e s   1 0 1 0 .   T h i s   c a u s e s  t h e   c o m p u t e r   12  t o  

a c t i v a t e   t h e   v o i c e   a n s w e r i n g   e q u i p m e n t   VAE  to   s a y :   " Y o u r  

n u m b e r   p l e a s e . "   The  c a l l e r   r e s p o n d s   w i t h   h i s   n u m b e r :  

" e i g h t ,   z e r o ,   f o u r ,   f i v e ,   t w o ,   e i g h t ,   s e v e n ,   s i x ,   f o u r ,  

z e r o " ,   l o r   e x a m p l e .   I f   t h e   v o i c e   r e c o g n i t i o n   e q u i p m e n t   VRE 

d o e s   n o t   r e c o g n i z e   t h e   s p o k e n   n u m b e r ,   t h e   v o i c e   a n s w e r i n g  

e q u i p m e n t   VAE  s a y s :   " P l e a s e   r e p e a t   y o u r   n u m b e r . "   As  

b e f o r e ,   t h i s   can   be  r e p e a t e d   s e v e r a l   t i m e s ,   and  t h e n   t h e  

t e r m i n a l   d i s c o n n e c t e d .   I f   t h e   v o i c e   r e c o g n i t i o n   e q u i p m e n t  

VRE  r e c o g n i z e s   t h e   s p o k e n   n u m b e r ,  t h e   s t a n d a r d   p u l s e s   a r e  

s t o r e d .   A f t e r   s t o r a g e ,   t h e   c o m p u t e r   12  c a u s e s   t h e   v o i c e  

a n s w e r i n g   e q u i p m e n t   VAE  and  t h e   v o i c e   g e n e r a t i n g   e q u i p m e n t  

VGE  to  s a y :   "Your   n u m b e r   i s   e i g h t ,   z e r o ,   f o u r ,   f i v e ,   t w o ,  

e i g h t ,   s e v e n ,   s i x ,   f o u r ,   z e r o .   Is  t h a t   c o r r e c t ? "   I f   t h e  



c a l l e r   r e s p o n d s   " n o " ,   t h e   v o i c e   r e c o g n i t i o n   e q u i p m e n t   VRE 

w o u l d   s u p p l y   t h e   p u l s e s   1011  w h i c h   c a u s e   t h e   c o m p u t e r   12  t o  

e r a s e   t h e   c a l l e r ' s   n u m b e r  i n   the  s to rage   unit   15,  and  to  a c t i v a t e  

t h e   v o i c e   a n s w e r i n g   e q u i p m e n t   VAE  to   say   a g a i n   " P l e a s e  

r e p e a t   y o u r   n u m b e r . "   T h i s   can  be  r e p e a t e d   s e v e r a l   t i m e s  

b e f o r e   d i s c o n n e c t i n g  t h e   t e r m i n a l .  

I f   t h e   c a l l e r   v e r i f i e s   by  r e s p o n d i n g   " y e s "   to   t h e  

q u e s t i o n ,   t h e   v o i c e   r e c o g n i t i o n   e q u i p m e n t   VRE  s u p p l i e s   t h e  

p u l s e s   1010  t o   t h e   c o m p u t e r   12.  The  c o m p u t e r   12  t h e n   c a u s e s  

t h e   v o i c e   a n s w e r i n g   e q u i p m e n t   V A E  t o   s a y :   "Your   p a g e   h a s  

b e e n   r o u t e d .   Thank   y o u . "   The  c o m p u t e r   12  a l s o   s u p p l i e s  

a p p r o p r i a t e   s i g n a l s   to   p r o v i d e   a  d i s c o n n e c t   s i g n a l   to   t h e  

t e l e p h o n e   l i n e ,   and  a l s o   c a u s e s   t h e   s t o r a g e   16  to   a p p l y   t h e  

s t o r e d   p a g e r   n u m b e r   and  c a l l e r ' s   n u m b e r   to   t h e   r a d i o   t r a n s -  

m i t t e r   18  f o r   t r a n s m i s s i o n .   The  p a g e r   n u m b e r   i s   e n c o d e d   i n  

an  a p p r o p r i a t e   way  to   a l e r t   t h e   p a r t i c u l a r   p a g e r   h a v i n g   t h e  

n u m b e r   5 6 1 7 8 ,   and  t h e   c a l l e r ' s   n u m b e r   8 0 4 5 2 8 7 6 4 0   i s   s u b -  

s e q u e n t l y   t r a n s m i t t e d   in   an  a p p r o p r a t e   w a y  f o r   d i s p l a y   b y  

t h e   p a g e r   so  a l e r t e d .   And  f i n a l l y ,   t h e   c o m p u t e r   12  t h e n  

r e l e a s e s   t h e   c o n t r o l   e q u i p m e n t   14  f o r   r e c e i v i n g   or  h a n d l i n g  

a n o t h e r   p a g e .  

I t   w i l l   t h u s   he  s e e n   t h a t  a   new  and  improved  pag ing  

arrangement   has  been  descr ibed   which  enables  a  page  to  be 

v e r i f i e d   and  t r a n s m i t t e d   r e l a t i v e l y   s i m p l y ,   and  a l s o   p e r m i t s  

t h e   p a g e   to   i n c l u d e   t h e   c a l l e r ' s   n u m b e r   f o r   i d e n t i f i c a t i o n  

and  u se   by  t h e   p e r s o n   b e i n g   p a g e d . . W h i l e   only  one  embodiment  o f  

the  inven t ion   has  been  shown,  persons  s k i l l e d   in  the  a r t  

w i l l   a p p r e c i a t e   t h e   many  m o d i f i c a t i o n s   t h a t   may  be  m a d e .  

For   e x a m p l e ,   t h e   v o i c e   r e c o g n i t i o n   e q u i p m e n t   VRE,  t h e   v o i c e  

a n s w e r i n g   e q u i p m e n t   VAE,  and  t h e   v o i c e   g e n e r a t i n g   e q u i p m e n t  



VGE  may  t a k e   many  f o r m s ,   and  may  o p e r a t e   w i t h   many  d i f f e r e n t  

t y p e s   of  s i g n a l s ,   e i t h e r   b i n a r y   or  a n a l o g .   The  v o i c e  

r e c o g n i t i o n   e q u i p m e n t   VRE  and  t h e   v o i c e   g e n e r a t i n g   e q u i p m e n t  

VGE  may  r e c o g n i z e   and  g e n e r a t e   more   t h a n   j u s t   d i g i t s ,   y e s ,  
and  no.   The  v o i c e   a n s w e r i n g   e q u i p m e n t   VAE  may  h a v e   a d d e d  

m e s s a g e s .   The  c o m p u t e r   12  and  s t o r a g e   16  may  h a v e   a  l a r g e  

c a p a c i t y   and  a b i l i t y   so  t h a t   t h e y   can  h a n d l e   a  p l u r a l i t y  o f  

p a g i n g   c a l l s   a t   one  t i m e .   And  t h e   d i s p l a y   p a g e r   may  t a k e  

many  f o r m s ,   p r o v i d i n g   e i t h e r   t h e   p r e f e r r e d   v i s u a l   d i s p l a y   o r  

i f   d e s i r e d ,   an  a u d i b l e   i n d i c a t i o n   or  r e p r o d u c t i o n   of  t h e  

c a l l e r ' s   n u m b e r .   H o w e v e r ,   s u c h   a u d i b l e   r e p r o d u c t i o n   i s  

r e l a t i v e l y   c o m p l e x ,   and  i s   n o t   l i k e l y   to   be  i n c l u d e d   in  a  

p a g i n g   r e c e i v e r .   T h e r e f o r e ,   w h i l e   the  i n v e n t i o n   has   b e e n  

d e s c r i b e d   w i t h   r e f e r e n c e   t o   a  p a r t i c u l a r   e m b o d i m e n t ,   i t   i s  

to   be  u n d e r s t o o d   t h a t   m o d i f i c a t i o n s   may  be  made  w i t h o u t  

d e p a r t i n g .   f rom  t h e   s p i r i t   and  scope  of  the  i n v e n t i o n  .  



1.  An  i m p r o v e d   a r r a n g e m e n t   f o r   use   a t   a  p a g i n g   t e r m i n a l  

h a v i n g   t e l e p h o n e   e q u i p m e n t   and  a  r a d i o   t r a n s m i t t e r   c o m -  

p r i s i n g :  

v o i c e   r e c o g n i t i o n   e q u i p m e n t   c o n n e c t e d   to   s a i d  

t e l e p h o n e   e q u i p m e n t   f o r - p r o d u c i n g   s t a n d a r d   s i g n a l s  

in   r e s p o n s e   to   s e l e c t e d   s p o k e n   w o r d s   r e c e i v e d   by  s a i d  

t e l e p h o n e   e q u i p m e n t ;  

v o i c e   g e n e r a t i n g   e q u i p m e n t   c o n n e c t e d   to   s a i d  

t e l e p h o n e   e q u i p m e n t   f o r   p r o d u c i n g   s e l e c t e d   s p o k e n   w o r d s  

in  r e s p o n s e   to   s t a n d a r d   s i g n a l s   a p p l i e d   to   s a i d   v o i c e  

g e n e r a t i n g   e q u i p m e n t . ;  

c o n t r o l   means   c o n n e c t e d   b e t w e e n   s a i d   v o i c e   r e c o g -  

n i t i o n   e q u i p m e n t   and  s a i d   v o i c e   g e n e r a t i n g   e q u i p m e n t  

f o r   s t o r i n g   s a i d   s t a n d a r d   s i g n a l s ,   and  f o r   a p p l y i n g  

s a i d   s t a n d a r d   s i g n a l s   to   s a i d   v o i c e   g e n e r a t i n g   e q u i p -  

m e n t ;  

and  means   c o n n e c t i n g   s a i d   c o n t r o l   m e a n s   to   s a i d  

r a d i o   t r a n s m i t t e r   f o r   a p p l y i n g   a  s e q u e n c e   of  s a i d  

s t o r e d   s i g n a l s   to   s a i d   r a d i o   t r a n s m i t t e r   to   a c t i v a t e  

n u m b e r   i n d i c a t i v e   a p p a r a t u s   in  a  r a d i o   r e c e i v e r .  

2.  The  i m p r o v e d   a r r a n g e m e n t   of  c l a i m   1  w h e r e i n   s a i d   n u m b e r  

i n d i c a t i v e   a p p a r a t u s   i s   v i s u a l .  

3.  The  i m p r o v e d   a r r a n g e m e n t   of  c l a i m   1  or  c l a i m   2  a n d  

f u r t h e r   c o m p r i s i n g   v o i c e   a n s w e r i n g   e q u i p m e n t   c o n n e c t e d  

b e t w e e n   s a i d   c o n t r o l   means   and  s a i d   t e l e p h o n e   e q u i p m e n t   f o r  

p r o d u c i n g   s e l e c t e d   s p o k e n   m e s s a g e s   in  r e s p o n s e   to   s t a n d a r d  

s i g n a l s   a p p l i e d   to   s a i d   v o i c e   a n s w e r i n g   e q u i p m e n t .  



4.  The  improved  a r rangement   of  Claim  1  wherein  voice  a n s w e r i n g  

equipment  is  combined  with  said  voice  g e n e r a t i n g   equipment  f o r  

producing  spoken  words  and  messages  in  response  to  p r e d e t e r m i n e d  

e l e c t r i c a l   s i g n a l s   appl ied   to  said  voice  gene ra t i ng   and  a n s w e r i n g  

e q u i p m e n t .  

5.  The  improved  ar rangement   of  claim  4  wherein  said  number 

i n d i c a t i v e   appa ra tu s   is  v i s u a l .  

6.  The  improved  arrangement   of  claim  4  or  claim  5  wherein  s a i d  

voice  r e c o g n i t i o n   equipment  is  capable  of  r ecogn iz ing   at  l e a s t   t h e  

spoken  d i g i t s   zero  through  nine  and  the  spoken  words  yes  and  n o ,  
and  produces  a  r e s p e c t i v e   p rede te rmined   e l e c t r i c a l   s ignal   i n  r e s p o n s e  

t h e r e t o .  

7.  An  au tomat ic   radio  paging  system  for  use  with  a  t e l ephone   t h a t  

can  be  c a l l e d   by  a  f i r s t   person  d e s i r i n g   to  page  a  second  person  h a v i n g  

a  paging  r e c e i v e r ,   said  system  w h e r e i n :  

the  voice  r e c o g n i t i o n   means  is  coupled  to  said  t e lephone   f o r  

r e c o g n i z i n g   at  l e a s t   spoken  d i g i t s   and  producing  a  r e s p e c t i v e  

p rede te rmined   s ignal   in  response  to  each  s p o k e n  d i g i t ,  

the  cont ro l   means  is  coupled  to  said  voice  r e c o g n i t i o n   means 
for  s t o r i n g   each  s ignal   produced  by  said  voice  r e c o g n i t i o n  

means  and  not  subsequen t ly   changed ,  

the  voice  g e n e r a t i n g   means  is  coupled  to  said  voice  r e c o g n i t i o n  

means  and  to  said  te lepnone  for  producing  a  r e s p e c t i v e   p r e -  
determined  spoken  d i g i t   in  response  to  each  s tored  s i g n a l ,  
and  the  radio  t r a n s m i t t e r   coupled  to  said  control   means  f o r  

t r a n s m i t t i n g   said  s tored  s i g n a l s .  



8.  The  a u t o m a t i c   r a d i o   p a g i n g   s y s t e m   of  c l a i m   7.  a n d  

f u r t h e r   c o m p r i s i n g   a t   l e a s t   one  p a g i n g   r e c e i v e r   r e s p o n s i v e  

to   s a i d   t r a n s m i t t e r   f o r   v i s u a l l y   i n d i c a t i n g   t h e   d i g i t s  

r e p r e s e n t e d   by  s a i d   t r a n s m i t t e d   s i g n a l s .  

9.  Improved  radio  paging  appara tus   according  to  claim  1  for  use  with  a 

p h o n e   c a p a b l e   of  b e i n g   c a l l e d   by  a t   l e a s t   one  p e r s o n ,  

w h e r e i n :  

the  voice  r e c o g n i t i o n   means  has  an  i n p u t   c o u p l e d   t o  

s a i d   t e l e p h o n e ,   s a i d   v o i c e   r e c o g n i t i o n   means   b e i n g  

c a p a b l e   of  p r o d u c i n g   a  r e s p e c t i v e   p r e d e t e r m i n e d  

s t a n d a r d   s i g n a l   a t   an  o u t p u t   in  r e s p o n s e   to  e a c h  

s i g n a l   r e p r e s e n t i n g   s p o k e n   d i g i t s   z e r o   t h r o u g h   n i n e  

r e c e i v e d   a t   s a i d   i n p u t ,  

the  voice  gene ra t i ng   means  has  an  o u t p u t   c o u p l e d   t o  

s a i d   t e l e p h o n e ,   s a i d   v o i c e   g e n e r a t i n g   means   b e i n g  

c a p a b l e   of  p r o d u c i n g   a  r e s p e c t i v e   p r e d e t e r m i n e d   s i g n a l  

r e p r e s e n t i n g   s p o k e n   d i g i t s   a t   s a i d  o u t p u t   in  r e s p o n s e  
to   e a c h   s t a n d a r d   s i g n a l   a p p l i e d   to   an  i n p u t ,  

the  control   means  is  s e l e c t i v e l y  c o u p l e d   to   s a i d   v o i c e  

r e c o g n i t i o n   means   and  to   s a i d   v o i c e   g e n e r a t i n g   m e a n s  
f o r   a p p l y i n g   s a i d   p r e d e t e r m i n e d   s t a n d a r d   s i g n a l s   p r o -  
d u c e d   by  s a i d   v o i c e   r e c o g n i t i o n   m e a n s   to   s a i d   v o i c e  

g e n e r a t i n g   means   to   p r o v i d e   s i g n a l s   r e p r e s e n t i n g  

s p o k e n   d i g i t s   to   s a i d   t e l e p h o n e   and  t o   s a i d   p e r s o n   i n  

r e s p o n s e   to   s i g n a l s   r e p r e s e n t i n g   s p o k e n   d i g i t s  

p r e v i o u s l y   a p p l i e d   to   s a i d   v o i c e   r e c o g n i t i o n   m e a n s ,  

and  the  radio  t r a n s m i t t e r   is  coupled  to   s a i d   c o n t r o l  

means   f o r   t r a n s m i t t i n g   s a i d   p r e d e t e r m i n e d   s t a n d a r d  

s i g n a l s   p r o d u c e d   by  s a i d   v o i c e   r e c o g n i t i o n   m e a n s .  



10.  The  i m p r o v e d   r a d i o   p a g i n g   a p p a r a t u s   of  c l a i m   9  a n d  

f u r t h e r   c o m p r i s i n g   a  p a g i n g   r e c e i v e r   f o r   p r o d u c i n g   an  i n -  

t e l l i g i b l e   o u t p u t   in  r e s p o n s e   to   t r a n s m i t t e d   s t a n d a r d  

s i g n a l s .  

11.  Improved  radio  paging  appara tus   according  to  claim  4  for  use  with  a 
t e l e -  
p h o n e   c a p a b l e   of  b e i n g   c a l l e d   by  a t   l e a s t   one  p e r s o n ,  

w h e r e i n :  

the  voice  r e c o g n i t i o n   means  has  an  i m p u t   c o u p l e d   t o  

s a i d   t e l e p h o n e ,   s a i d   v o i c e   r e c o g n i t i o n   m e a n s   b e i n g  

c a p a b l e   of  p r o d u c i n g   a  r e s p e c t i v e   p r e d e t e r m i n e d  

s t a n d a r d   s i g n a l   a t   an  o u t p u t   in  r e s p o n s e   to   e a c h   s p o k e n  

d i g i t   and  word   r e c e i v e d   a t   s a i d   i n p u t ,  

the  v o i c e  g e n e r a t i n g   and  answering  means  has  an 

o u t p u t   c o u p l e d   t o   s a i d   t e l e p h o n e ,   s a i d   v o i c e   g e n e r a t i n g  

and  a n s w e r i n g   m e a n s   b e i n g   c a p a b l e   of  p r o d u c i n g   a t  

l e a s t   a  r e s p e c t i v e   p r e d e t e r m i n e d   s p o k e n   word   a t   s a i d  

o u t p u t   in  r e s p o n s e   to   e a c h   s t a n d a r d   s i g n a l   a p p l i e d   t o  

an  i n p u t ;  

the  control   means  is  s e l e c t i v e l y   c o u p l e d   to   s a i d   v o i c e  

r e c o g n i t i o n   m e a n s   and  to   s a i d   v o i c e   g e n e r a t i n g   a n d  

a n s w e r i n g   m e a n s   f o r   a p p l y i n g   s a i d   p r e d e t e r m i n e d  

s t a n d a r d   s i g n a l s   p r o d u c e d   by  s a i d   v o i c e   r e c o g n i t i o n  

m e a n s   to  s a i d   v o i c e   g e n e r a t i n g   and  a n s w e r i n g   means   t o  

p r o v i d e   s p o k e n   w o r d s   to   s a i d   t e l e p h o n e   f o r   v e r i f i c a t i o n  

by  s a i d   p e r s o n   in   r e s p o n s e   to   p r e v i o u s l y   s p o k e n   w o r d s  

a p p l i e d   to   s a i d   v o i c e   r e c o g n i t i o n   m e a n s ,   s a i d   c o n t r o l  

m e a n s   i n c l u d i n g   means   f o r   s t o r i n g   v e r i f i e d   s t a n d a r d  

s i g n a l s ;  

and  the  radio  t r a n s m i t t e r   c o u p l e d   t o   s a i d   c o n t r o l  

m e a n s   f o r   t r a n s m i t t i n g   v e r i f i e d   s i g n a l s   p r o d u c e d   b y  
s a i d   v o i c e   r e c o g n i t i o n   means   and  s t o r e d   by  s a i d   c o n t r o l  

m e a n s .  

12.  The  i m p r o v e d   r a d i o   p a g i n g   a p p a r a t u s   of  c l a i m   11  a n d  

f u r t h e r   c o m p r i s i n g   a  r a d i o   r e c e i v e r   f o r   p r o d u c i n g   an  i n -  

t e l l i g i b l e   o u t p u t   r e p r e s e n t a t i v e   of  s a i d   t r a n s m i t t e d   e l e c -  

t r i c a l   s i g n a l s .  
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